Abbreviation Key: B = maturing parameter; LPR m = lipid to protein ratio based on mature weight; R = the Ross male × Arbor Acres female; S = the Steggles male × Arbor Acres female; WAPR m = water to protein ratio based on mature weight. The weights of the chemical components for each of the four genotypes were described in terms of the mature weight of these components, their rates of maturing, and the time taken to reach the maximum rate of growth of each component. Allometric relationships between the weights of the chemical components and that of body protein were estimated. The ratio of ash to protein was essentially constant. Water matured more slowly, and lipid faster, than protein. For males, and for females up to 8 wk, the models were satisfactory. For females after this age, lipid growth was faster than expected from the earlier period, probably in preparation for egg production. There were small, but important, differences in the values of some parameters between the strain-crosses.
expected from the earlier period, probably in preparation for egg production. There were small, but important, differences in the values of some parameters between the strain-crosses.
For each of the four genotypes the changes in weight of feathers and breast meat with time were described in terms of the Gompertz growth function, which described the data very well. The parameters of the function for each component and genotype-mature weight, rate of maturing, and the time taken to reach the maximum rate of growth B were evaluated. For the feathers, the value of the rate parameter was higher than that estimated for the body as a whole. For the two breast muscles, and for their total weight, the value of the rate parameter was similar to that for the body as a whole. There was a simple allometric relationship between the weights of the breast muscles and that of the whole body. As a consequence, the development of the yield of breast meat for a given genotype could be described by the values of the two parameters: mature yield and the allometric exponent.
A description of each genotype of interest is seen as an essential first step in using a simulation model either to predict requirements, or to predict the effects of different feeding programs, and environmental conditions, on the performance of broilers.
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INTRODUCTION
Genetic selection as a means of improving the growth rate of broilers has been highly successful over the past 40 yr. Clayton (1978) indicated that, whereas in 1952 a 2-kg broiler was produced at 13 wk of age with a feed intake of 8.8 kg, a broiler of the same weight in 1978 could be reared in 8 wk using only 4.36 kg of feed. This increase in growth rate represents a reduction in slaughter age of more than 1.3 d/yr. Currently, broilers may reach 2 kg in less than 40 d, with a feed intake of 3.5 kg. However, the estimates of nutrient and environ-mental requirements of broilers used in the poultry industry remain much as they were 20 yr ago, when the growth rates were considerably slower. Investigations in research laboratories and in commercial units can be a way of making progress, but these have their limits, as the effects of only a few factors can be investigated at any one time. A well-founded and accurate theory of growth, body composition, and feed intake would allow requirements to be predicted.
A key element in any theoretical method for predicting requirements and responses is the prediction of potential performance (Emmans, 1981; Emmans and Fisher, 1986; Emmans and Oldham, 1988) . Wilson (1977) suggested that more could be learned of the differences between broiler genotypes by the evaluation of growth curves than by measuring weights at only one, or possibly two, ages. He realized, however, that growth curves per se fail to incorporate an explicit statement of the inputs required to generate that growth. Parks (1982) addressed this problem by integrating information regarding weight, cumulative feed intake, and time into a small set of equations. Emmans and Fisher (1986) , and Emmans (1988 Emmans ( , 1989 Emmans ( , 1997 addressed the problem in a different way. It was assumed that each kind of animal had an inherent potential growth curve, which would be that which would be observed in an ideal, or nonlimiting, environment. The potential growth curve can be measured under suitable conditions. It is the first step towards the prediction of the nutrient requirements of different genotypes and of their growth under limiting conditions.
Genotypes may differ in a number of respects that affect their potential growth curves. Among these are: mature size, mature composition, including fat content, and the rates of maturing of the body chemical components. These variables all influence the daily feed intake and the amounts of energy and amino acids needed for the potential to be attained. The chemical and physical composition of the body changes systematically during growth and a sufficient description of potential must deal with such changes. It is useful to distinguish between the growth of feathers and that of the rest of the body (Emmans, 1989) when determining amino acid requirements of growing broilers, as the amino acid composition of these two tissues are markedly different. Protein in the body can be described by means of a growth function, and then the growth of water, ash, and lipid can be related to protein to determine the rate of growth of the whole body. There appear to be strict relationships between the weights of the components in potential growth (Emmans and Fisher, 1986; Emmans, 1988 Emmans, , 1989 ) that can be used for this purpose. The first step in describing a genotype, then, is to determine the potential rate of protein gain, which can be accomplished by means of the double exponential function described by Gompertz (1825) . This form of growth function has recently been used to describe various aspects of poultry growth by Emmans (1981 Emmans ( , 1989 , Anthony et al. (1991a,b) , Knízetová et al. (1991a,b) , Barbato (1991) , Hurwitz et al. (1991) , Pasternak and Shalev (1994) , and Hruby et al. (1995) . Hancock et al. (1995) found that this equation was capable of accurately describing the growth of broilers in conditions assumed to be such that the potential was met. Different values for the growth parameters were measured for the six different strains in that study. Nutrient requirements would therefore be expected to differ, at least to some extent, between the commercial broiler strains.
Feathers and breast meat are two tissues of particular interest in broiler chickens. Feathers comprise an appreciable proportion of the total protein in the body (Håkansson et al., 1978a,b) and also have a very different amino acid composition to the rest of the body protein (Håkansson et al., 1978a,b; Nitsan et al., 1981; Hurwitz et al., 1983; Emmans, 1989; Stilborn et al., 1997) . Feather protein is low in lysine (18 g/kg protein) and high in cystine (70 g/kg protein), whereas the protein of the rest of the body is high in lysine (75 g/kg protein) and low in cystine (11 g/kg protein). As the bird develops, the proportion of feather protein in the total protein gain changes, and this needs to be allowed for in the calculation of amino acid requirements (Emmans, 1989) . A necessary starting point for such calculations is a sufficient description of feather growth. In order to predict potential feather growth, some description of mature feathering is needed, as well as the value of the rate parameter for feathers. Emmans (1989) has suggested that the mature feather protein weight would be likely to be related to the mature body protein weight raised to the 2/3 power, and he termed this relationship the "feathering factor". Were this factor to be constant over different genotypes, then the mature feather protein weight could be predicted from the mature body protein weight, obviating the need to measure both. The rate of maturing parameter has been shown (Emmans, 1989; Hancock et al., 1995) to differ markedly between body and feather protein, but sufficient evidence is not yet available to determine whether there is a fixed relationship between these, within a genotype, in order to predict one from the other.
Where the parts of chickens are sold separately, the meat from the breast may attract a different price. In many, but not all, markets, the meat from the breast is more valuable than that from the rest of the body. The way in which the yield of breast meat changes as a bird grows is thus of considerable importance in deciding the optimal weight for slaughter. It was felt to be appropriate, therefore, that the growth of feathers and breast meat should also be measured in the four broiler chicken genotypes grown under nonlimiting conditions.
The objective of the experiment reported here was to obtain data on the growth, in conditions intended to be nonlimiting, of males and females of two commercially available broiler strain-crosses, such that this growth could be described and compared. As the two straincrosses were reputed to differ in some respects, such an evaluation would determine to what extent they varied in terms of lean tissue growth rate, the amount of fatness in the gain, the rate of feathering, and the rate of breast muscle growth. Such information could subsequently be used to ascertain to what extent the nutrient requirements of the strain-crosses varied at an age, thereby defining more precisely the feeding programs that would be most suitable for each strain-cross.
MATERIALS AND METHODS

Housing and Management
One thousand two hundred and eighty day-old chickens, comprising equal numbers of males and females of two broiler strain-crosses, were used. The straincrosses, all feather-sexable, were R (the Ross 2 male × Arbor Acres 3 female) and S (the Steggles 4 male × Arbor Acres female). The hatching eggs, from breeder flocks of approximately 38 wk of age, were set together in a commercial hatchery. The chicks were sexed on hatching and vaccinated against Marek's disease, Newcastle disease, and infectious bronchitis at day old, and against infectious bursal disease and fowl pox at 14 d of age. Birds were individually identified with a wing-band between 1 and 2 wk of age. The experiment was carried out in Alabama, on the Auburn University research farm, between January and May, 1990. The chicks were randomly assigned, within genotype and sex, to experimental pens in an open-sided house, 40 chicks per pen at a stocking density of approximately 9.7 birds per square meter. Each pen was fitted with a bell water drinker and one cylinder feeder. Lighting was continuous throughout the experiment. The chicks were bedded on pine shavings on cement floors. The curtains on the house were thermostatically controlled and temperature and humidity in the house were continuously monitored. Details are published in Stilborn et al. (1994) .
Diets
All feeds were based on corn and soybean meal ( Table  1 ). The nutrient contents of the feeds either met, or exceeded, NRC (1994) recommendations for starter, grower, and finishing phases of production. A crumbled starter feed was fed to 4 wk of age and a pelleted grower feed from 4 to 8 wk of age. The finisher feed was pelleted and fed from 8 to 16 wk of age. Feed and water were consumed ad libitum throughout the trial.
Measurements
At 1 d of age, 10 chicks of each strain-cross and sex were euthanatized by carbon dioxide asphyxiation. The carcasses were stored in gas-impermeable bags, 5 pending analysis. All surviving birds were individually weighed, on a full-fed basis, at 2, 4, 6, 8, 12, and 16 wk of age. After weighing, birds were held in a coop within the respective pen until the weights had been ranked by using a computer program. Five birds were selected from each pen, such that the distribution of live weights, and the mean live weight of the sample, reflected those of the total pen population (included as a factor in the statistical analyses, termed RANK and designated 1 to 5, from heaviest to lightest). This process took approximately 2 h and the five sample birds were therefore reweighed after selection, to provide a feed withdrawal weight. To prevent loss of blood, the five birds from each pen were killed by electrocution. The carcasses were frozen for later analysis. One hundred and sixty birds were killed at each weighing, giving a total of 960 carcasses over the trial period.
The frozen carcasses were thawed in sequence for chemical analysis. The down and residual yolk sacs were removed from the carcasses of the day-old chicks and these carcasses were pooled, within strain-cross and sex, for analysis. All other carcasses were analyzed on an individual basis. Feathers were removed from the birds and weighed and the carcasses were then reweighed to give a feather-free weight. The skin from the breast of the whole dead bird was removed and the Pectoralis major and Pectoralis minor muscles filleted from the skeleton and weighed. These muscles were then returned to the carcass, and each carcass was minced and then mixed thoroughly using a Hobart mixer equipped with a bread dough paddle. A sample of approximately 500 g was taken from each carcass for moisture determination and subsequent analysis.
The water content of each carcass was determined by freeze-drying a known weight of minced carcass. The freeze-dried sample was milled in a coffee bean grinder in preparation for further analysis. Solid CO 2 was added to the samples to freeze the fat and facilitate milling. The milled samples were freeze-dried again, after this procedure, to remove any moisture condensation. The crude protein contents of the samples were determined using the Kjeldahl nitrogen method as given by the Association of Official Analytical Chemists (1990). Subsamples were incinerated at 600 C for 24 h to determine the ash content. The lipid content of the samples was determined on the basis of triglyceride and cholesterol ester content, using a petroleum ether extract on Goldfisch apparatus.
Analyses of Body Growth and Composition
The growth equation used was that of Gompertz (1825), which has the following form:
where W t (kilograms), the weight of the animal at time t, is expressed in terms of W m (kilograms), the mature weight Table 2. of the animal; B(d -1 ) = a rate of maturing parameter; and t*(d) = the time at which the growth rate is at its maximum. The "Fitnonlinear" option in the Genstat statistical package (Genstat 5 Committee, 1993) was used to fit the data and to estimate the values of the parameters for each strain-cross and sex. The same form was used for the chemical components.
The parameter t* can be replaced by the weight W 0 (kilograms) at time t = 0, as
where ln is the natural logarithm. The information required to describe the growth potential of a bird then consists of the two main parameters, W m and B, and the initial condition, which is W 0 . The absolute growth rate of the animal at a weight is:
The absolute growth rate will increase to a maximum when weight is 0.368 (i.e., 1/e) of W m and t = t*. It will then decline to zero as W approaches W m . The relative growth rate, which is R = (dW/dt)/W kg/kg d, will decline linearly to zero as lnW increases to lnW m . Measurements of the relative growth rate of broilers during two or more intervals in the growing period can thus be used to determine the values of the main parameters W m and B by regressing R on lnW (Emmans, 1988; Ferguson and Gous, 1993) . In the present work, this method of estimating the values of the two main parameters for weight and the chemical components was used as well as that of fitting the growth curve using nonlinear regression. In no case was there any appreciable difference in the results obtained, so only the nonlinear estimations are reported.
Growth of body protein can be described in a similar way to that for weight. The growth of the other chemical components of the body can then be predicted in one of two ways. Weights of the components can be predicted either from the protein weight using the allometric relationships that are presumed to exist between the different components of the body (Emmans and Fisher, 1986; Emmans, 1988 Emmans, , 1989 or by direct nonlinear estimation of their growth parameters.
The empty, feather-free weights were used to estimate the values of the three parameters by nonlinear regression as for weight. The estimated empty, feather-free weight at maturity, EFF m , was used as a basis for calculating the chemical composition of the mature bird. Allometric relationships between the components were calculated by using logarithmic regressions with protein as the independent variable.
The growth of the feathers and of the breast meat was also described by Gompertz equations. The values of the rate parameters were compared with those found for the empty feather-free body weight. Where the values were essentially the same, as was the case for the breast muscles, the assumption of a simple allometry is justified (Emmans, 1988) . The breast muscle weights were then regressed on the weights of the feather-free empty bodies on natural log -natural log scales to estimate the allometric relationships.
Statistical Model
The Gompertz function was fitted to the data separately for each strain-cross by sex combination using the Fitnonlinear procedure in the statistical program Genstat 5 (Genstat 5 Committee, 1993) . The data were then used to test whether differences between strain-crosses and sexes were significant, using the ANOVA routine in the statistical package Minitab (1994) .
RESULTS AND DISCUSSION
A rational approach to the calculation of nutrient requirements, and to the prediction of feed intake, in growing birds starts with the idea of potential growth (Emmans, 1981 (Emmans, , 1997 Emmans and Fisher, 1986) . The data presented and analyzed here are of value in showing how the potential growth of broiler chickens can be described in terms of overall live weight and chemical composition. In addition, they provide comparative information on the growth characteristics, including those of feathers and breast meat, of the males and females of two broiler strain-crosses. Such descriptions can be combined with other information to calculate requirements and feed intake (Emmans and Fisher, 1986; Emmans, 1989 Emmans, , 1997 .
Growth of the Body
The mean live weights of the sampled birds were regressed against the respective mean live weights of the complete pen populations. The regression coefficient of 1.0048 hardly differed from unity. The sampled birds were 2 The total of 0.85% contributed as 0.35% salt and 0.5% vitaminmineral premix, supplying (per kilogram of feed): vitamin A, 8,000 IU; cholecalciferol, 2,000 IU; vitamin E, 8 IU; menadione, 2 mg; riboflavin, 6 mg; pantothenic acid, 13 mg; niacin, 36 mg; choline, 500 mg; folic acid, 0.5 mg; thiamine, 0.5 mg; pyridoxine, 2.2 mg; biotin, 0.05 mg; ethoxyquin, 125 mg; manganese, 95 mg; iodine, 1 mg; iron, 55 mg; copper, 6 mg; zinc, 55 mg.
3 The AME n was determined according to the method of Revington et al. (1991) . 4 Based on the fractional contributions of each feedstuff, as measured on samples obtained at the time of feed mixing. therefore closely representative of the larger populations and all subsequent analyses were performed on the sample data. By doing this, there was no need to estimate the gut-fill and feathering of live birds, in order to determine their empty, feather-free body weight. This method therefore differs from the approach of Hancock et al. (1995) , in which sampled birds were less representative of the pen populations from which they were removed. Using all of the data, the CV of live weight within a treatment had a mean value of 9.5% with no consistent effects of strain-cross or sex. The males were always heavier than the females (P < 0.01) and R birds heavier than S birds (P < 0.01). The growth curves in Figure 1 are the fitted Gompertz equations. The estimates of the parameters of the Gompertz equation for live weight and feather-free empty weight, presented in Table 2 , indicate that the mature weights were estimated to be greater for R birds than for S birds, and this effect was significant (P < 0.05) for the females. The B values were greater for the males (P < 0.05) than for the R females, but there was no significant difference between strain-cross S females and either of the males.
At any one time, there may be differences between commercially available strain-crosses which, although likely to be small due to competitive pressures on the breeders, could be of importance. Breeders may also increasingly select specific genotypes for specific environments or markets. A consequence will be that optimal feeding and environmental programs may well differ between strain-crosses at any one time. More importantly, the values of the parameters are expected to change with time as the breeders select for growth rate in combination with other characteristics, such as breast meat yield and feed efficiency. Over the past decades, the changes in FIGURE 2. The development of body lipid content with age in the males and females of two strain-crosses of broiler chicken; R = Ross male × Arbor Acres female; and S = Steggles male × Arbor Acres female. mature size and rate of maturing have been large. The results obtained here can be compared with those of Hancock et al. (1995) on broiler genotypes from a few years ago. The mature live weights estimated for the males used in this work (Table 2) , of 5.8 to 6.1 kg, fall within the upper range of mature body weights of the six strain-crosses of broiler evaluated by Hancock et al. (1995) . The mature live weights of the strain-cross S females of 4.7 kg compare to a range of 4.3 to 4.7 kg in the data of Hancock et al. (1995) . The males of both strain-crosses in the present study have higher estimated mature body weights than the broilers evaluated by Knízetová et al. (1991b) , which had a maximum mature weight of 5.8 kg. The estimated mature live weights of the strain-cross R females are higher than any of the six strain-crosses in Hancock et al. (1995) . They fall within the upper range of female birds evaluated by Knízetová et al. (1991b) with values of 5.1 to 5.2 kg, compared to a range of 3.8 to 5.2 kg in the previously reported evaluations.
The rate of maturing parameter, B, of the males used in this evaluation is greater than that for the males evaluated by both Hancock et al. (1995) and Knízetová et al. (1991b) : 0.038 in comparison to a range of 0.033 to 0.037 in the earlier works. The B values for the females (0.036 to 0.037) lie above the range given by Knízetová et al. (1991b) , 0.030 to 0.034, but within the range reported by Hancock et al. (1995) , 0.036 to 0.038. The males of the two strain-crosses used in this trial have higher estimated mature protein weights (P m ) than the strain-crosses evaluated in Hancock et al. (1995) , although the rates of maturing (B), 0.036 and 0.035, lie within the same range. Mature compositions of the lipid-free bodies are in the range expected (Emmans, 1988) .
Growth of the Chemical Body and Allometry
The values estimated for the parameters of the Gompertz equation for the four chemical components are shown in Table 3 . The R birds had heavier estimated mature weights in general, but the differences were significant, within a sex, only for lipid and ash in the females (P < 0.01). Between sexes, the males had significantly (P < 0.05) higher mature protein and water weights, and lower lipid weights, than the females. The B Water to protein (WAPR m ) and lipid to protein (LPR m ) ratios at maturity, calculated using the estimates of mature component weights from Table 3 a-c Values within a ratio with no common superscript differ significantly (P < 0.05). 1 R = Ross male × Arbor Acres female; S = Steggles male × Arbor Acres female. 2 Estimated using parametric bootstrap (Efron and Tibshirani, 1993 values for the different components differed little within a genotype, except for lipid in the females (P < 0.01). Excluding the lipid B values for the females, the unweighted means were 0.0372 for R males, 0.0361 for S males, 0.0371 for R females, and 0.0370 for S females. The way in which lipid content changed with age is shown in Figure 2 for the four genotypes. At all ages, R birds had a higher lipid content than S birds (P < 0.05) and the females were fatter than the males (P < 0.01). The mature ratios of water to protein (WAPR m ), and lipid to protein (LPR m ), calculated from the mature weights in Table 3 , are presented in Table 4 . The mean value of WAPR m was 3.36, with no effects of strain-cross or sex, whereas the LPR m averaged 0.99 for the males and 2.04 for the females. Males and females of the R strain had a higher LPR m than did strain S. In the case of the females, this difference was significant (P < 0.05). For the females, the B value was substantially smaller for lipid than for the other components (Table 3 ) and the assumption of a single overall chemical allometry for lipid on protein is therefore not justified (Emmans, 1988) . The reason was that lipid weights in the females increased substantially faster after 56 d than expected from the data up to this age. The relationships between lipid and protein in all four genotypes, shown in Table 5 , confirm that different equations are required for males and females to calculate the water and lipid contents from the body protein weight. For the females, data only up to 56 d of age were used to calculate the regression for lipid. Simple power functions provide good descriptions of these relationships. For water, the value of the exponent was less than unity whereas for lipid it was greater. The ash to protein ratio was not affected by any of the factors with an overall mean, excluding the day-old values, of 0.165.
There were clear differences between the males and females of a given strain-cross in mature size and fatness, but little effect of sex on the value of the rate parameter across components. It may thus be possible to calculate the values of the parameters for the females from those of the male using fixed ratios across strain-crosses.
The estimates of the weights of protein and water in the females at maturity were, on average, 0.707 of the male values. For the six strain-crosses used by Hancock et al. (1995) , the same figure was 0.770. As there was considerable variability in the ratio between the six strain-crosses, probably due to problems of estimation rather than to real differences, a weighted estimate of the two data sets gives a value of 0.754 for the ratio of female to male mature lipid-free weights. The B values for protein and water were a little higher here for the females-the mean ratio was 1.04; for the six strain-crosses of Hancock et al. (1995) the mean ratio was 1.01. This result suggests that the B value for the females within a strain-cross may be only slightly greater than that for males.
There was a problem in estimating the mature lipid weights in the females because the assumed models of the Table 6 .
Gompertz growth form, and a simple allometry between lipid and protein, did not hold. This difference has been observed previously by Hancock et al. (1995) . The reason was that lipid weights in the females of the two straincrosses used here increased substantially faster after 56 d of age than predicted from their protein weights up to this age. The extra lipid deposited after this time is likely to be in preparation for future egg laying. As the assumption of a simple allometry between lipid and protein holds for the females up to, and somewhat beyond, normal market weights, it may well be a reasonable one to use in growth models for practical use. However, a model of the growth of lipid prior to the attainment of sexual maturity would need to consider the increased rate of lipid deposition at this stage of growth and development.
Growth of the Feathers
The values of the parameters of the Gompertz growth functions are given in Table 6 . The growth curves of the feathers are shown in Figure 3 , in which it can be seen that the description used closely fitted the data for all four genotypes. The B values for feathers from Table 6 are, on average across the four genotypes, 1.14 times as large as those for body protein shown in Table 3 . Hancock et al. (1995) found, for the males and females of six straincrosses of broiler chickens, that the value of the Gompertz rate parameter, B, for feathers was greater than that for either body protein or that for the total feather-free body. The same is the case for the four genotypes used here. As the values of the rate parameter were different for feathers and the rest of the body within a genotype there was no justification for using an allometric analysis (see Emmans, 1988) .
If two parts have the same value for the rate parameter B then an allometric relationship is expected (Emmans, 1988) . But where this is not the case then no such simple relationship will hold. Emmans (1989) tried to relate feather protein weight to body protein weight in the turkey by using two allometric relationships, but the attempt was inelegant and unsatisfactory. The approach used here, which is to describe the growth of the feathers by a separate Gompertz function with a different value for the rate parameter, is much more satisfactory. It is possible that the ratio of the values of the two rate parameters may differ between sexes or genotypes, but there was no indication in the genotypes used here.
Some description of mature feathering is needed, in addition to the value of the rate parameter for feathers. Estimates of the weights of feathers at maturity are given in Table 6 . Emmans (1989) suggested that the mature feather protein weight would be likely to be related to the mature body protein weight raised to the 2/3 power. The values of this "feathering factor", for the four genotypes used here, are shown in Table 6 . The mean value of 0.250 is similar to that proposed by Emmans (1989) for turkeys. 
Growth of the Breast Muscles
The values of the parameters of the Gompertz function are in Table 7 for both muscles separately and for their sum. The values of the rate parameters found for the two breast muscles, and for their sum, were essentially the same as those for the empty feather-free body ( Table 2) . The ratio for the total varied only between 0.99 and 1.02 for the four genotypes. The assumption of a simple allometry between the two tissues is therefore justified (Emmans, 1988) . The allometric relationships between the weights of the total breast muscles and the weight of the empty, feather-free, body are in Table 8 . Breast meat yields, as proportions of the empty feather-free body, are shown in Figure 4 plotted against empty feather-free body weight for each genotype. In this Figure the yield of total breast muscle is seen to vary in a simple way with the empty feather-free weight. This relationship can be described by the value of the exponent and the yield at any weight. It is attractive (Emmans, 1989) to make this the mature weight, but this is not essential.
At any one time there may be differences between commercially available strains in feathering or yield characteristics, but these are likely to be small due to competitive pressures on the breeders. More importantly, feathering and the yield characteristics may change with time as a consequence of deliberate, or incidental, selection. Selection for increased yield of a part at a single age or weight is likely to be effective only by changing the value of the yield at maturity and not by changing the value of the allometric exponent.
Nutrient and environmental requirements are likely to change with changes in bird potential, although the extent will depend on whether they are described as depending on age or weight. An approach to the problem of predicting requirements for genotypes with different potentials has been described (Emmans and Fisher, 1986; Emmans, 1989 Emmans, , 1995 . Hruby et al. (1995) used this approach to try to estimate requirements for broilers at different temperatures. Developments of this theory have been incorporated into a computer-based simulation model (Gous, unpublished), which may be used to predict the nutrient requirements of broilers used in the industry at present, as well as of strain-crosses that could be expected to be available from breeding companies in the future. The crucial starting point for the use of the model is a sufficient description of the bird to be used.
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